Purpose: The purpose of this study was to examine validity and reliability of Webel and colleagues' HIV Self-Management Scale when used with a Korean sample. Methods: The original 20-item HIV Self-Management Scale was translated into Korean using translation and back-translation. Nine HIV nurse experts tested content validity. Principal component analysis (PCA) and confirmatory factor analysis (CFA) of data from 203 patients was used to test construct validity. Concurrent validity was evaluated using correlation with patients' self-rating as a "smart patient" measured using a visual analogue scale. Internal consistency was tested by Cronbach's alpha coefficients. Results: All items were rated as having satisfactory content validity. Based on PCA and consideration of conceptual meaning, a three-factor solution was selected, explaining 48.76% of the variance. CFA demonstrated the adequacy of the three-domain structure of the construct HIV self-management: daily self-management health practices, social support and HIV self-management, and chronic nature of HIV self-management. Goodness-of-fit indices showed an acceptable fit overall with the full model ( χ 2 / df(164)=1.66, RMSEA=0.06, SRMR=0.05, TLI=0.91, and CFI= 0.92). The Korean version of the HIV Self-Management Scale (KHSMS) was significantly correlated with patients' self-rated smart patient (r=.41). The subscale Cronbach's alpha coefficients ranged from .78 to .81; alpha for the total scale was .89. Conclusion: The KHSMS provides a valid and reliable measure of self-management in Korean patients with HIV. Continued psychometric testing is recommended to provide further evidence of validity with this population.
INTRODUCTION

Background
Since the human immunodeficiency virus (HIV) epidemic began, the prevalence of people infected with HIV has steadily increased. Centers for Disease Control and Prevention estimated that 1,148,200 persons aged 13 older were living with HIV infection in the United States in 2009 [1] . In Korea, the total cumulative number of HIV patients was 8,544 in 2011 [2] . Among them, 7,860(92%) were men and 684(8%) were women. The new incidence rate has increased consistently, with 888 patients newly diagnosed in 2011 [2] . At the same time, advances in the anti-retroviral therapy of HIV have lowered the mortality rate www.kan.or.kr and extended life expectancy for people living with HIV infection. Of the 8,544 patients in Korea who had been diagnosed with HIV by 2011, the number of survivors was 7,032 [2] . Given this, most of those patients infected with HIV need continuous care and management.
In early decades of the HIV epidemic, treatment and care of HIV was considered to require management by an HIV specialist, with the focus on infectious disease control [3] . In the decades since dissemination of anti-retroviral therapy, many scientists have asserted that a paradigm change is needed, from viewing HIV as an acute infectious disease to a chronic disease in need of long-term management [4] . Thus, more and more health care providers are going to be required, to provide continuing health services for the growing numbers of HIV patients. The World Health Organization [5] defined chronic disease as a condition "requiring ongoing management over a period of years or decades" and included a wide range of health problems, not merely heart disease, diabetes, and asthma, but also HIV, depression, schizophrenia, and musculoskeletal disorders. Siegel and Lekas [6] argued that HIV has several characteristics of a chronic disease: uncertain progression, prescribed treatment regimen, requirement for self-care, changes in social roles and relationships, identity change, and emotional distress. Considering HIV as a chronic disease places a greater importance on the patient's role in treatment compliance and active participation in the care process.
Self-care and self-management are important concepts in effective chronic disease management that emphasize patients' active participation. Lorig and Holman [7] offered a conceptual definition of self-management for persons with chronic disease as bearing responsibility for day-to-day care through the length of the illness and performing lifetime tasks such as taking medication, eating healthily, changing or creating new behaviors or roles, and managing emotional distress. Regarding self-management promotion interventions for HIV patients, physical health, psychological functioning, and social relationships have all been included as common elements [8] . Selfmanagement behaviors have been considered as primary in the care of chronic disease and prevention of comorbidities. HIV has been deemed as a chronic disease in Korea as well, nevertheless, research attempts regarding self-management in HIV patients has been limited by the lack of appropriate measurement instruments.
Health care providers should encourage HIV patients to be aware of the importance of self-management and should provide effective interventions to promote self-management behaviors.
To evaluate these interventions and measure self-management in HIV patients, a valid and reliable instrument is needed. The HIV Self-Management Scale was developed by Webel and colleagues to assess self-management in American women living with HIV/ AIDS [4] . However, the applicability of this scale to Korean HIV patients or men has not yet been examined.
Purpose
The aim of this study was to investigate the validity and reliability of the Korean version of Webel and colleagues' HIV SelfManagement Scale, and to compare the factor structure of the Korean version with the original version.
METHODS
Study design
This is the methodological study used a cross-sectional correlational design guided by classical test theory to conduct psychometric analysis.
Setting and sample
A convenience sample of participants was recruited from the outpatient departments at general hospitals. The eligibility criteria for participating in this study were as follows: patients had to have been diagnosed with HIV, be aged 19 years or older, and be able to respond to the questionnaire. Two hundred fifty questionnaires were distributed in seven general hospitals; 219 com- Fourteen questionnaires were discarded due to missing data on the major variables, and two questionnaires were excluded because those respondents did not meet eligibility criteria (were only 18 years old). Thus, the final patient sample included 203 participants. The sampling of this study exceeded the recommended criterion of 5~10 participants per item of an instrument for determining the factor structure [9] . Additionally, according to our final model post power analysis, power showed almost 1.0 [10] . Thus, the number of individuals in the sample was enough to achieve the purpose of this study. 
Ethical consideration
2) Perceived smart patient
To examine concurrent validity, the concept of "smart patient" was selected as a similar construct to self-management. The variable, self-perception as a smart patient, was measured with a single item created to assess smart patient in this study. After showing the respondent the definition of a smart patient (a person who understands clearly his/her disease condition, communicates openly with health care professionals, and improves their self-management ability by participating in their whole treatment process), the respondent was asked "How smart you are as a HIV patient?" [11] . Their response were recorded on a horizontal visual analogue scale from 0=very low to 10=very high.
Demographic and clinical characteristics included age, gender, education, job status, type of household, duration diagnosed with HIV, whether they had participated in a self-help group, and whether they knew their own recent viral load. years. For each item, the appropriateness to measure self-management of HIV patients was rated on a 4-point scale as 1= not relevant, 2= somewhat relevant, 3= quite relevant, and 4=highly relevant. The experts were then asked about the clarity and ease of understanding of each item. Although the measure was developed with a sample of women, the items' face validity suggests that they would be appropriate for use with men and women.
Translation and content validity procedure
The expert panel was not directed to evaluate items for use only with women, and none of the expert panel identified any item as problematic for use with men. Thus, the items of the scale were considered to be suitable to use for both men and women. The content validity index for each item (I-CVI) was computed according to Davis [12] . For each item, ratings of 1 and 2 were recoded as 'content invalid', while ratings of 3 and 4 were recoded as 'content valid' (thus dichotomizing the ordinal scale into relevant and not relevant). Then, the I-CVI was calculated as the number of experts giving a rating of valid divided by the total number of experts. An I-CVI≥.78 was considered as acceptable, using the criteria of Lynn [13] .
Data collection
The method for data collection was questionnaire survey. Data collection was conducted by the counseling nurse in charge of treatment and care for HIV patients in the outpatient department at each of seven general hospitals. In Korea, sixteen general hospitals provided counseling services supported by KCDC in 2012. Almost half of those hospitals were involved in this study.
The researcher met with the counseling nurses during a monthly in-service training, explained the purpose and procedures of the study and requested their participation. All 7 counseling nurses, one nurse in each hospital, participated voluntarily in the study and were trained in the data collection method and process. Before administering the questionnaire to potential participants, the counseling nurse initially screened HIV patients for eligibility criteria for participating in this study, and explained the purpose of the study and stated that participation was voluntary. Participants completed the self-report type questionnaire after signing the consent form. To assess test-retest reliability of the scale, twenty-three participants were asked to complete the same survey 1 to 2 months later. Eleven participants returned the retest survey questionnaire. Each time the participant completed the survey questionnaire, they received individual health counseling in response to their own questions and a $10 gift card as compensation for their time. The time needed to complete the survey was 15 to 25 minutes.
Data analyses
The analyses were carried out using IBM SPSS version 19(SPSS Inc., Chicago, IL, USA) and STATA version 13.0(STATA, College Station, Texas). Demographic data were analyzed using frequencies, means and ranges as appropriate.
To examine demographic and clinical differences in self-management, t-test and one-way ANOVA (analysis of variance) were used. Our psychometric validation used a multi-step process including content validation, construct validation, concurrent validation, and reliability assessment.
The content validity was assessed by I-CVI. To evaluate construct validity, exploratory factor analysis and confirmatory factor analysis (CFA) were used. Exploratory factor analysis using principal component analysis (PCA) with Varimax rotation was used for determining factor solution, and CFA was used for testing the factorial structure of the scale. To evaluate the model fit, we examined the relative Chi-Square ( χ 2 /df), root mean square error of approximation (RMSEA), comparative fit index (CFI), the standardized root mean square residual (SRMR), and the Tucker-Lewis index (TLI). Kline recommended using χ 2 , RM-SEA, CFI, SRMR, and TLI [14] . However, we used the χ 2 /df instead of χ 2 to minimize the impact of small sample size on the model. The χ 2 /df, RMSEA, and SRMR are absolute fit indices and provide the fundamental indication of how well the proposed theory fits the data [15] . The χ 2 /df is a measure to evaluate overall model fit; a value as low as 2.0 was recommended for a good [16] . Until the early nineties, an RMSEA in the range of .05 to .10 was considered as a fair fit [10] . However, Steiger suggested that .07 was a stringent upper limit recently [17] , and this now seems to be the general consensus [15] . The SRMR is the square root of the difference between the residuals of the sample covariance matrix and the hypothesized covariance model, and values less than .08 are considered as acceptable [15, 18] . The CFI and TLI are relative fit indices that compare the χ 2 value to a baseline model [15, 19] . A cut-off criterion equal or higher than .90 was recommended for the CFI and TLI [18] .
Concurrent validity was assessed using Pearson's correlation between the KHSMS score and self-rating as a smart patient.
The internal consistency of the scale was assessed using Cronbach's alpha and test-retest reliability was examined using Pearson's correlation coefficient. In all analyses, a p-value of <.05 was considered the criterion of statistical significance.
RESULTS
The participants' ages ranged from 19 
Content validity
The range of I-CVI by the expert panel of nine experienced nurses was between .89 and 1.00 except for items 3, 7, 10, and 17, which received .78; thus all of the items were valid measures of the construct.
Construct validity
For initial exploratory factor analysis, Kaiser's criterion of an eigenvalue >1.0 and the scree plot test were used to decide the potential number of factors. By Kaiser's criterion, 4-factor solution was preferred and explained 54.7% of variance. By the scree plot test, the elbow of the curve was estimated from a 2 to 5-factor solution. Following exploratory factor analysis with 2, 3, 4, and 5-factor designations, and 3-factor solution showed clearest conceptual meaning. Thus, the 3-factor type was selected as the final solution.
Varimax rotation produced factors of the scale that were sim- (Table   3 ). All factor loadings with the modified model were statistically 
Concurrent validity
Pearson's correlation was used between HIV self-management and perceived smart patient to evaluate concurrent validity. All three factors of HIV self-management were significantly positively correlated with perceived smart patient: between Factor 1 and perceived smart patient, r =.32, between Factor 2 and smartness, r=.28, and between Factor 3 and smartness, r=.50 and total level of HIV self-management was correlated with perceived smart patient (r=.41) as well (p <.001) ( Table 4 ).
Reliability and measurement error
Internal consistency was measured with Cronbach's alpha coefficient. Cronbach's alpha coefficients for the three factors extracted were satisfactory: Factor 1=.78; Factor 2=.81; and Factor 3=.78. For the overall items of the HIV Self-Management Scale, Cronbach's alpha coefficient was .89.
Test-retest reliability was examined to assess the scale's stability over time. Retest was carried out 1 to 2 months after the first test (n=11). Pearson's correlation between test and retest revealed good agreement with the r value of .68(p <.05).
DISCUSSION
The present study showed the first report of the psychometric only women, whereas most participants in the present study were men. Reports of the association between gender and selfmanagement among chronic disease patients have been inconsistent. Han et al. [20] reported that Korean American women were more likely than men to have controlled blood pressure and to take a medication. However, Shrestha, Kosalram, and
Gopichandran showed that Nepalese men were less likely to have bad dietary practices than Nepalese women [21] . In this study, the lowest scores (M± SD) among the 20 HIV self-management items were found in the responses to two items: "I attended support groups because it motivated me to take better care" (1.23±
1.10) and "Spirituality/religion is a motivator to manage HIV" [22] . On the other hand, a possible explanation regarding the lower mean score in the spirituality/ religion item is that the majority of participants in this study were this study also demonstrated that the factorial structure of the KHSMS was somewhat different compared with the original version used with American women. Thus, the authors suggest that further study is needed that includes qualitative approaches to evaluate the need for item development or elimination.
